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(54) induction of antigen-specific T cells by interferon 

(57) Use of 



1 t > i t >up consisting 

of antigenic proteins, antigenic peptides derived 
from the antigenic proteins, and DNAs capable of 
expressing said antigenic proteins or said antigenic 



peptides; and 
(2) at least one selected from the group consisting 
of interferons and DNAs capable of expressing said 
interferons, 

in Ihe manufacture of an agent for induction of antigen- 
specific T cells. 
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Description 

[0001 3 T h ' on relates to an agent for induction of aniige 

invention relates to an ager iuct of Tee specific to antigenic peptide derived from tumor or vims, 

5 |0O023 In the elimination of cancer ceifs and rus-infected ceiis by the it n„ ell* 1 especia 3-> 

tigen-speetfic T cell {cytotoxic "J ceil (hereinafter also referred to as "CTL") and helper T cell} plays a central role. 
Anttgen-sp« - > as "HLA molecule") 

bound to f - de r ed from cancer or virus, by means of T cell rece : 1 II 

injures cancer cells and virus-infected ceils and produces various cytokines to actuate immunity Fragment peptide 

«> presented to MHC - ed antigenic peptide and is usually about 8 to about 20 amine acids in length. The 

vaccine therap hi tn ptide or viral an 1 ig iy to enhance 

specific Tee 1 ■ t ight to be useful in the treatment and propbyia s c ( I infectious 

diseases. In order to efficiently induce specific immunity using a vaccine, it ■■$ effective to simultaneously administer 
an immune-activating substance, i.e.. an adjuvant, along with me principal component antigenic protein or antigenic 
peptide. Commonly known adjuvants include aluminum compounds and molecules derived from bacteria (FASEB:&, 
3265, 1996; Ann. Rev. Immunol :A 369, 1986). In recent years, there have been elucidated thai GM-CSF and IL-12 
are effective as such vaccine adjuvants In other words, there has been reported thai GM-CSF and IL-12 are admin- 
istered along with antigenic peptide in the preparation form of a water-in-oi! emulsion to enhance the induction of 
antigenic peptide-specific CTL (J Immunol. 158:3947. 1997). Furthermore, there has also been reported that GM- 
CSF is administered simultaneously with antigenic peptide to induce delayed-type hypersensitivity (DTHt to the same 
extent as with complete Freund ; \ /ant hereby being effective in inducing specific immunity {8/oocf, 88:202. 199G) 
10003? ante r Is such as lymphocytes and fibrcbla ' ng bod 

i i ' - )ci on. etc., and have principal subtypes such as a, 8 and y. 
[0004} interferon-a (hereinafter abbreviated as "fFN-a") is cytokine produced mainly by leukocytes and has been 

?s found as an antiviral protein produced by virus-infected cede (C.R. Seance, Soc. Bhf., 152:1827, 1958). IFN-a has 
been known to possess various biologies! activities, including suppressive action of tumor cell growth, enhancement 
for cytotoxic activity of T cells and NK cells andenh f tivirai actior 

(Immunol, Today, 17:369, 1996). Regarding the induction of antigen-specific immunity, there is a report that fFN-a itself 
is effective in inducing antigen-specific antibodies {J. Biol. Regut. Homest Agents, 8:9,1994); however, fittte is known 

30 about other actions , 

[0005] An object of the present invention is to provide an agent for induction of antigenic pepitde-specific T cell that 
is effective in the treatment of tumors and viral infectious diseases. 

|0006} The above and other objects of the present invention will be apparent from the following description. 
[0007} In sum, the present invention relates to: 

[13 an agent for induction of antigen-specific T cell comprising as active Ingredients: 

( 1 ) at least one selected from the group consisting of antigenic proteins antigenic peptides derived from the 
antigenic proteins, and DNAs capable of expressing the ant 1 tic ptides; and 

*? (2) at least one s acted from the group consisting of interferons and DNAs capable of expressing the inter- 

ferons; 

|'2J an enhancing agent for induction of antigen-specific T cell composing at least one selected from the group 
consisting of interferons and DNAs capable of e> ; edients 

« {3J a method for inducing antigen-specific T cell in an indMduai in need thereof, « mf > te ig the agent 

of item [11 above to the ind » sffe -five amounts; 

[4| a method for enhancing induction of antigen-specific T ceil in an individual in need thereof, comprising admin- 
istering the enhancing agent of item: [2] above to the individual in therapeutically effective amounts; 
[5J use of the agent of item [1] above for inducing antigen-specific T cell in ai - d thereof; 

.w n v t < ' > t agent c above t - t * - rant specific 1 

in need thereof; 

n a method f i 1 ific T ceil in an individual in need thereof, comprising: 

ec ed f o n the grot p - 

55 peptides derived from the antigenic proteins, and DNAs capable of expressing the antigenic proteins or the 

antigenic peptides, in a therapeutically effective amount; and 

thereafter administering at least one selected from the group consisting of interferons end DNAs capable of 
expressing the interferons, in a therapeutically effective amount; 
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[8| a method for inducin p ifi Tee inai idividual in need thereof, comprising: 

administering 1 rwiivid t st one sele ted from the group consisting of interferons and DNAs capable 
of expressing the interferons, in a therapeutically effective amount; and 

thereafter administering at least one selected from the group consisting of antigenic proteins, antigenic pep- 
tides derived from the antigenic proteins, and DNAs capable i - or the anti- 
genic p- )tic s. in a th< < affective amount. 

[9J a method for enhancing induction of antigen-specrfic T ceil tn an individual in need thereof, comprising admin- 
istering art least . .- . from the group consisting of interferons and DNAs capable of expressing the inter- 
ferons to ma individual, in a there? f amount therein She Indlviduc . -.ted by at least 
one selected from the group cons sting c if g nic oroteins, antigenic peptides derived from the antigenic proteins, 
and DNAs capab - > - ng the antigenic proteins or the antigenic peptides: 
£1 03 use of (1) at feast one selected from the group consisting o 

from the antigenic proteins, and DNAs capable of expressing the antigenic proteins or the antigenic peptides: and 
(2) at feast one selected from the group consisting of interferons and DNAs capable of expressing the interferons 
for the manufacture of an agent for induction of antigen-specific T cell: and 

[11] use of at least one of interferons and DNAs capable of expressing the Interferons for the manufacture of an 
enhancing agent for induction of antigen-specific T cell. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0008] Figure 1 is g =>ph each showin jctioi h it g 1 d f t 1? 1 

administration system by using an osmotic pump wherein Figure t{A) shows the cytotoxic activity for pepttde-puised 
?5 £1-4 celts, and wherein Figure 1(B) shows the cytotoxic activity for pepiide-nonpulsed EL-4 cells. 

[COOS] fig < it' f enhancing CTL induction o1 IfN « in an IFA dosage form 

wherein Figure 2(A) shows the cytotoxic activity for peptide-puised £1-4 ceiis, and wherein Figure 2(B) shows the 
cytotoxic activity for peptide-nonpuised EL-4 cells. 

[0010] The present invention provides an agent for induction of antigen-specific T ceil comprising as active ingredi- 
30 ents: 



{1} at least one selected from the group consisting of antigenic proteins s s per ved from the anti- 

genic proteins, and DNAs capable of expressing !he antigenic proteins or the iotige pe p I Jes and 
(2) at least one selected from the group consisting of interferons and DNAs capable of expressing the interferons. 

The present invention has been found on the basis of newly found action for enhancing induction of antigen-specific 
T cell owned by the interferon. When used in combination with the interferon, the induction of antigen-specific T cell 
can be more markedly enhanced, as compared n > t t ptide derived 

from the antigenic protein, or a DNA capat -t > sing 9 tiger protein or the antigenic peptide alone Such 
an effect exhibited by the use of the agent for induction of antigen-specific T cell of the present invention can neither 
be anticipated nor expected from the findings of the prior art. 

JGGTtj The . - • • • :• ■■ iii,. antigenic peptides derived from the antigenic proteins, and DNAs capable of 

pressing the a he antigenic j des" as used herein refers to any ones without particular limi- 

tation, as long as they are capable of inducing T cell that is specific for an antigenic peptide, and intends to encompass 
both of the' f ctimeni f 3 antig >rming a mpte> 1*0 

< < I >n the ceil surface: and ones capab 1 v tcT ceil 

' rporatsng nto ce an antigenic protein an ant >t a DNP 

it jenic protein or the antigenic peptide, and thereafter bmdin 
product rest i - g< tide itself, or the intracellular degradation product of 

the expression product, the antigenic protein itself, or the li\e to form a complex., thereby presenting the complex to 
the cell surface. 

[0012] The antigen* proteins include antigenic proteins derived from viru»*v , ns derived from bac- 

teria, tumor antigenic proteins and the like. The antigenic proteins derived from viruses include antigenic proteins 
derived fro i 1 ' s, influenza virus HPV, HTLV and EBV. The antigenic 

proteins derived from bacteria include antigenic proteins derived from bacteria such as Mycobacterium tuberculosis. 

, r the tumor a rue protein includes the ones fisted in Table 1 In immunity 10:281, 1899. 

Concretely, melanoma antigenic proteins, for example, include MAGE (Science 254:1643, 1991). gptOOfJ Exp Med 
179:1005. 1994}. MART-1 (Proc Natl. Acad. Set USA. 91:3515. 1994) and tyrosinase {J. Exp. Med. 178:489, 1993), 
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tumor antigenic proteins other than melanoma include tumor markers such as HER2/neu (J. Exp. Med 181:2109. 
1895), CEA (J. Nail. Cancer Inst. 87:982, 1995} and PSA (J Natl. Cancer Inst 88:293, 1997): and SART-1 derived 
from squamous cell carcinoma {J. Exp. Med. 187. 277-288, 1998; WO 97/4G876) i I ipl B (Proc. Wa#. Acad. Sci, 
U.S.A. SB - genie proteins may be full-iengf pt olypeptldes or 

variants thereof, as long as they are capable of inducing antigenic peptide-specifie T cell. 

|0013J The antiger pe? ed< ed from the antigenic r t 1 *c as amtgenic peptde") 

encompa* v "<-ng a pait or the antigenic protein mentioned above, each of which comprises about 8 

to about 20 ammo aod residues, or derivatives which are functionally equivalent thereto, or pclytcpes resulting from 

[ « i ri s < sse st > - nallyequiva 

thereto as used herein refers K ,'.: ! ,.rL .■.i^ , ;i"4 ' -..i substltut n deletio? j^.ci addit i {incloi ng addition ot 
amino acids to N-termmal or C-termmal of the peptide) of one or more ammo acids in the ammo actd sequence of the 
antigenic peptide, the variants being capable of inducing antigenic peptide-specificT cell. 

[0014] Concretely, the turn* t t s ide the ft o ng The U nor ait j erived f >m 

SART-1 include KLA-A2G-restneied tumor antigenic peptides comprising me amino acid sequence as shown in any 

fS one of SEQ ID NO; 1 to SEQ ID NO: 3: HLA-A24-resfrtcied tumor antigenic peptides comprising the amino acid se- 
quence as shown in any one of SEQ ID NO: 4 to SEQ 10 NO: 9; and HLA-A2-restrlcted tumor antigenic peptides 
■ f v sequence as sho t in any one of SEQ ID NO: 10 to SEQ ID NO: 15. The tumor antigenic 

peptides d<, r HLA-A24-I sstricted tumor antigenic peptides comprising the ammo acid 

sequence as shown in SEQ ID NO: 16 ar SEQ ID NO: 17. The tumor antigenic peptides derived from SART-3 include 

8> HLA-A24-resfricted tumor antigenic peptides comprising the amino acid sequence as shown in any one of SEQ ID NO: 
18 to SEQ ID NO: 24. The tumor antigenic peptides derived from ART-1 include HLA-A24- restricted tumor antigenic 
peptides co f SE.Q iO N t bQ it fO 2 l[ 

derived from yeast having activity for tumor anti e r stneted peptides comprising the 

amino acid sequence as shown in SEQ ID NO: 28. 

?s [001 5] Examples of the antigenic, peptides derived from viruses include a peptide comprising the amino acid se- 
quence as shown in SEQ ID NO: 34, and She like. 

£0018) Furthermore, derivatives that are functionally equivalent to the above-mentioned tumor antigenic peptides 
include peptide derivatives resulting from substitution of amino acids on the basis of the sequence regularity (motif) of 
antigenic p I - , i Sir g fo HLA antigen, if the sequence regularity has been known. Concretely, HLA- 

30 A24 binding motifs have been known to be peptides comprising 8 to 11 amino acids, of which amino acid of the 2nd 
position Is tyrosine, phenylalanine, methionine or tryptophan, and C-termmal is phenylalanine, leucine, isoleucine, 
tryptophan or methionine {J. Immunol. 152. 3913, 1994; Immunogenetics 41 : 1 78, 1995; J. Immunol. 155:4307, 1994). 
tn addition, as HLA-A2 binding motifs, the motifs shown in Table 1 below have been Known (Immunogenetics 41, 1 78, 
1995; J, Immunol. 155:4749, 1995). 



Table 1 



Type of HLA-A2 


2nd Amino Acid from N-terminal 


C-Terminal Amino Acid 


HLA-A0201 


M 


■■■ i 


HLA-A0204 


L 


L 


HLA-A0205 


V, 1, 1, M 


L 


HLA-A0206 


V,Q 


V,L 


HLA-A0207 


L 


L 


(Length of pe 


ptide being 8 to 11 amino acids.) 





[0017) li ntigenic peptide denvati i utting from 

ectingtlv cigensc pe des to amino acid substitutions acceptable for the r »tifs fl - et Concrete 

t at ps der e i frc « 5ART j, having the at ^ 

■» i any one of SEQ ID NO: 29 to SEQ ID NO: 31, and tumor antigen:- - k tves derived 

from cyctophilin B. having the amino acid sequence as shown in SEQ fD NO" 32 or SEQ ID NO: 33. 
[G0 18] The term "potytope" refers to a recombinant peptide resulting from finkii [aj >' of ar jenie peptides 
160, 1717, 19S8), In the present invention, the polytope refers to a 
t ic r , is of the above-mentioned antigt ptides « 

derivatives thereof are appropriately combined. The polytope can be obtained by Inserting a recombinant DNA into an 
appropoa *oi the lecombinant DNA being prepared by linking one or more kinds of genes encoding 

the above-mentioned antigenic peptides or derivatives thereof, and expressing the resulting recombinant vector tn host 
cells. 



4 



EP 1074 267 A1 



[0019) The DNAs ui < proteins c th» a tqs > i 

e-t reniioned antigenic protein oi antige n c 
vector. The gene may be genomic DMA, eDNA or chemically synthesized DNA. in addition, the gene maj com: > ss a 
r - < ' ! on, deletion, insertion or addition of on© or more bases, as iong as it 

encodes the antigenic protein or antigenic, peptide. 

[0020] Ttv mors may be any ones without particular limitation, as iong as they can be expressed within 

ting cell «e) ssion vectors include plasmid vectors and viral vectors. Preferably used pJasmtd 
vectors include commonly known vectors such as pCR3. pcDNA3.t. pP,c/CMV2 (Invitrogen). pSPORTI. pSPORT2 
3 t FVi (GiBCO 8R The vsra e tors m rde fo exa omDNAviri as or RNA viruses 

such as retrovirus., adenovirus, adeno-assocsated virus, neroesvirus, vaccinia virus. pc;< virus, policvsrus sod Smdbis 
virus Among! ese t tors the retrovirus vector, adenovirus vector, adeno-associsted virus vector and vaccinia virus 
vector are preferred. 

by carrying out a cloning process for cDNA encoding the desired antigenic protein, a process for linking the cDMA to 
an expression vector, a process for introducing the vector to host ceiis, and a process for expie^ 1 he antigei 
protein, m accordance with the basic textbooks such as Molecular Cloning. Second Edition, Cold Spring Harbor Lab- 
oratory Press (1989) 

[0022] n accordance with the method used in ordinary peptide chemistry. 

Methods of synthesis include those described in the literatures (Peptide Synthesis, interseience. New York, 1868; The 
Profeins, Vol 2. Academic Press Inc. New York. 1976; Pepuchkto Gosei taruzen 197 Pepu r* 

ido GoseiNo Kj$o ToJikker, (Basic?, and Experimentation oi Peptide Synthesis), Marti zen. 1985: lyakuhin No Kaihatsu. 
Zoku (Development of Pharmaceuticals, Sequel}, Vol. 14, Pepuchido Gose iPepi > esis), H oka a Shoten, 
1991). In addition, the antigenic peptide may also be epared by pu / 3 enriona method a recombinant 

peptide i ps , > iression of a gene en 0 m 1 > a, in a , " - ulsr Cloning 

mentioned above. 

[00233 The DNA capable of expressing the antigenic protein or the antigenic peptide can be prepared by obtaining 
a recombinant DNA encoding the antigenic protein or antigenic peptide, and inserting the resulting recombinant DNA 
into an e *pa r ion setot in accordance with the basic j 1 ed abovs 

[0024] The interferons and the DNAs capable of expressing the interferons contained as another active ingredient 
In the agent for induction of antigen-specific T cell of the present invention may be any ones without particular limitation, 
as long as they enhance the induction of antigenic peptide-speciftc T cell. Examples thereof include interferon-a (IFN- 
Ffi B) interferon- v (iFN-y). and DNAs capable of expressing each Interferon. Among ihem, IFN-« is 
preferable, from the viewpoint of having a great enhancing action for induction of antigen-specific T ceil. 
[0025] IFN-M may be natural-occurring ones, or ones obtained by gene recombination The natural-occurring !h'N-« 

ts include commercial products available under the trade names "Sumiferon" (Sumitomo Pharmacc 
"IFNa Mochida" (Mochida Pharmaceutical) and "OiF" (Otsuka Pharmaceutical), IFN-« products obtained by genetic 
recombination include commercial products available under the trade names "Canferon" (Takeda Chemical Industries), 
"Roferon" (Roche; and "Intron" (Schering-Plough). Also included are consensus interferon (Amgen) and PEG-imerfeton 
♦0H i n \hen laboratory animals are used, in the case of a mouse, for example, there may be 
used com 11s si pi iu s such as IhN < mui ne Recombinant, E. coli (Calbiochem), IFN-«, Mouse, Recombinant 
CHO celts {Hyc FN-«. Mouse, Rec. (Pestka Biomedical) and interferon-a, Mouse (Paesel). 

|0026} The DNAs capable of expressing the interferons include a DNA resulting from linking a gene encoding the 
nfc-ifer i\ 01 vectot The gene may be genomic DNA, cONA or chemically synthesized DMA 

' jdd two, the gene may comprise a nucleotide sequence resulting from substitution, deletion, insertion or addition 
of one or more bases in the nucleotide sequence, as iong as the gene encodes the interferon ncidenta the 1 eofjde 
sequences of the interferons are known in the art {See Nature 295, 503-508 (1982): Nature 284. 316-320 (1980):. 
Nature 230. 20-26 1.1981): and Nucleic Acids Res. 8 4057-4074 {1980.!: sequences registered ai GenSank database 
and the tike). 

£00273 Th an be expressed wtthtri 

, mci include ptasi =md vir t ete example of s id v« 

and iraKe - ed above. 

[0028] The DNA capable of ex 1 tl nterferon can be prepared by obtaining a recombinant DNA encoding 
the interferon, end insisting the resulting recombinant DNA into an expression vector, in accordance with the basic 
textbooks such as Molecular Cloning mentioned above. 

[0029] Among the . its contained in the agent for indu ■ f T ceil of the present 

invention, at least one is selected from the group consisting of the above-mentioned antigenic proteins, antigenic pep- 
nc the antigenic proteins or the antigenic peptides. According io ihe purpose of 
treatment tw 0 or m ore 1 te ns two or more antigenic peptides, or two or more of the DNAs may best 
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[0030J Co , ontained in theagent for induction c - ficT cell of the present 

Mih IFN-«, an antigenic protein with IFN-.i. an a> • FN an 

antigenic peptide wish IFN-a. an antigenic peptide with IFN-p\ an antigenic peptide with JFN-y, a DMA capable of ex- 
pression t c tern o<- the antigenic peptide with IFN-oc a DMA car ' genie pro! 
5 or the 3m j>. a ONA capable of exp - r t mtiaenic protein or the antigenic peptide with 
iFN-y and the Iik« a-ri those 'ed by d DNA capable 
of expressing the interferon Tt ! gen« prot n ifh i fk and , t Hewitt FN « 
are preferable, frorn the viewpoint that enhancement of induction of an = f Ilea e earned out more 
spec 1 fy and sffe 

m The amount of the s . or antigenic peptide m the agent for induction of antigen-specific T cell 

of the present inven nisnoist ectiof s >* < ig as antigen-specific T ceil is inducible, it is preferable 
that the amount of the antigenic protein or antigenic peptide is usually 0.0001 to 1000 mg. preferably 0.001 to 100 mg, 
and more preferably 0,01 to -Nation 

[00323 The amount of the DiMA capable of expressing the antigenic protein or anttge t n the nqent for 

■fS induction of antigen-specific T cell of the present invention is not subject to particular limitation, as long as anttgen- 
spectfic T celt is inducible. The amount of the DNA is preferabiy 0 0001 to 100 mg, more preferably 0.001 to 10 mg 
per administration. 

[0033] The amount of the interferon in the agent for induction of antigen-specific T eel! of the present invention is 
not subject to particular limitation, as long as antigen-specific T cell is inducible. It is preferable that the amount of the 
w Interferon is about 10 U to about 1 x 10 s U per administration, for any of I FN -a. tFN-ji and IFN-v. In addition, the amount 
of the DN le of expressing t t t t to f long as the same level of 

effects is exhibited as those exhibited by the interferon in the amount exemplified above. 

[00343 The ratio of the amou t * genie protein, the antigenic peptide derived from the antic , >rotetn, the 

DMA capable o e.xc , - tt emc protein or the antig < * le the tetferon and the ONA capable of 
?s expressing the interferon in the agent for induction of antigen-specific T cell of the present invention is not subject to 
particular limitation. Each active ingredient may be contained in the agent such that each active ingredient can be 
administered in the amount mentioned above, per administration of the agent. 

[003S3 The agent for induction of antigen-specific T ceii of the present invention may further comprise an immune- 
potentiator. The term "immunopotentiator" as used herein refers to a substance possessing a so-called adjuvant activity 

30 which enhances cellular immunity induction specific to an antigen, when administered together with the antigen, in the 
present invention, the immunopotentiator may also include cytokines other than the interferons. The immunopotentt- 
ators include, for example, the adjuvants described in the publication {Clin. Microtia). Rev. 7:277, 1984), concretely 
aluminum compounds, C, patvum derived from bacteria, BCG-CWS, tipopotysaccharide (LPS) or muramyl dipepiide 
(MDP), saponin derived from plants, and the like. The cytokines other than the interferon include GM-CSF, IL-12, it- 

- ? 5 2, and the like. 

[0036] Itisprefe s ec.ific T ee f tie present invention is m a preparation 

form so as t t * d v .-um r sc ) .41 *at effect. Preparation forms suitable for fhis purpose include water-in- 
oil (wfo) emulsion preparations, oil-in-water (o/w) emulsion preparations, water-in-o»-in-waler (w/o/w) emulsion prep- 
arations, liposome preparations, microsphere preparations, srtic.rooapsute preparation-- f repai at c ns, 
48 and liquid preparations. 

[0037] rhe water-in-oil (v ote - sanation takes the form in enact l t disf s wa 

dispersion phase. 

[0038] The oif-in-water (o/w) emulsion preparation takes the form in which activ< jred t . 1 sed in a water 
dispersion medium. 

46 [0039] The water-in-oii-in-water (w/o/w) emulsion preparation takes the form in which active ingredients are dispersed 
in the int ' r 1 phase. 

[0040] The above emulsions can be prepared by referring to for exa - 1 pen No« Hat 

8-985. Hei 9-122476, and the like. 

[00 $1] The iiposo 1 uses fin y If live ingtedienls at 

•W in an aqueous phase or a membrane by means of 3 liposome having a lipid bilayer structure Principal lipids for making 
liposome inciude phosphatidylcholine, sphingomyelin, and the like, to which lipids dtcesyl phosphate, phosphatide acid, 
1 e like, is a rg tar. ze the liposome Math ! me ncludt 

1 a c on method, ether injection method, reverse-phase evaporation method and 

French p - insihoi 
55 [0042] The micros! ere f if a imposes a homogenous polymeric matrix, and it is composed of fine particles 
f 1 ' 1 1 - • c- dispersed in the matrix. Materials for the matrix include biodegradable 

polymers such as atb 1 chittn, chitosan, starch, polylactic acid and polyaikyicya! z lates Methods of 

making tne - sse in accordance with the commonly known methods without particular 



6 



EP 1074 267 A1 



{imitation. 

043] The mi e prepai t f fine particles taking th« i > f dientsasthe 

core substances are coated with a coating substance. The materials used for the coating substance include membrane- 
forming polymers such a c . <? u loss acetate phthaiate, etm :-, gelahn-gum 

5 3rabic nitr * - .droxypropyl cellulose t < preparation 

include oca - en method. 

[0044] The solid in e t tton takes a preparation form in which e ingredients ar 

made oi f Methods of mas - !ude a method 

described -harm Tech fapan 7 3-02-409 (19S i 

to [Q048] The liquid preparation takes the for n in at ingredients are > J aceutica y acceptable 

i 1 t't > hef euiiea! acceptable solvent; ■ e .- ution - i 

saline, and the tike. Furthermore, pharmaceutical acceptable auxiliaries, for example, pH regulators or buffers, tension 
regulators vetting ag nd e may be contained. 

[0048] The agent for ind r>e prev ousiy 

formed into a preparation or freshly prepared when administered to a patient, fn other words, an antigenic protein, an 
antigenic peptide, a DNA capable of expressing the antigenic protein or the ar.: gen c peptide, an interferon, a DNA 
capable of e.g essing th interferon, an immunopotentiator. and the like, which are active ingredients of the agent for 
induction of antigen-specific T cell of the present invention, and the preparation form emulsion and the like, may be 
previously mixed and formed into a preparation, or freshly prepared when administered to a patient 
w [0047] The induction ab t, infiger jscific T ceii can be evaluated as described below for the agent for induction 
of antigen- specific T cell 1 - - ention prepared as described above. 

[00483 The agent for induction of antigen-specific T celt of the present invention is one or more times administered 
n mat. After 1 week fron f < rpated, to prepare splenic lymphocytes 

Spteoot ( - n a e i 

?5 Thereartet i are irradiated wVn an X-ray at about 2000 to about 6000 rad, and these cells are 

i jen-prese £?, adding the antigen-presenting ceils to lymphocytes fron < itzed 

mouse, re-stimulation with the antigenic peptide Is carried out in a culture system, The same stimulation is carried out 
plural times at a frequency of once a week as needed After 1 week from final stimulation, lymphocytes are collected. 
The induction abili n ec ic T ceil can be evaluated, for instance, by quantifying various cytokines (for 

30 example, IFN-y) produced in response to antigenic peptide-specific T celt induced in the lymphocytes, with antigenic 
peptidie-pufsed cells, antigen-positive cells, and the like as target cells, or by determining the cytotoxic activity of anti- 
genic peptide-specific T cell on 51 Cr-labeled target cells by the 51 Cr release determination method {J. Immunol. 139: 
2888, 1987), In the case of human, the induction ability of antigenic peptide-specific T ceii can be evaluated in a similar 
method us f i tu^U moi iocytes (P8MC) separated from peripheral blood by the Ficoii method or the like in 

3$ place of the spienic lymphocytes from a laboratory animal. 

[0049] When the agent for induction of antigen-specific T cell of the present invention is administered to an antigen- 
positive patient, the antigenic peptide is presented at high density to the HLA antigen of antigen-presenting cells, so 
that the presented HLA antigen complex-specific T cell grows to destroy target cells (antsgen-peptide-positive cells) o» 
to produce various cytokines a sg i i r p ti 

*? T ceii of the present invention is used for treatment or prophylaxis of a tumor or viral infectious disease. When used 
for treatment or proph ylaxis of a tumor, the agent for induction of antigen-specific T ceil of the present invention com- 
t nor a tigenir, peptide as an active ii t t it, so that the cellular 

immunity specific to cancer cells is enhanced, whereby the tumor can he treated, or growth and metastasis of the tumor 
can be prevented. Furthermore, the agent for induction of antigen -specific T cell of the present invention may be used 

AS in combination with conventional chemotherapy or radiotherapy, whereby achieving a greater therapeutic effect. 

[0050] When used for treatment or prophylaxis of a < s tigen specific 

T cell o f the { i t npi ng an antigenic peptide derived from virus as an act - i 

to a patient, so that cellular immunity specific to vims-infected cells is enhanced, whereby the viral infectious disease 
can be treated ot prevented 

.'i; 1 [0051] Methods of administration include subcutaneous injection, persistent subcutaneous injection, intracutaneous 
njection ntt « c;on, intramuscular injection, topical injection and intraperitoneal ad- 

t 1 n using an osmotic pump or thf a susta 

rtiple, mini-pellet preparation) can be carried out. The frequency of administration is not 
subject to particular limitation, and it is preferably once per several days to several months 
55 [0052] Furthermore the p« ntion als< i ng agen ton of a ntt feel! 

composing at least one of interferons and DNAs capable of expires i * « 1 igredieot As 

- e ingredient of the age r ceii of the 

i i 5 * i tor enhancing the induction of antigen-specific T cell. Therefore, in addition to its 
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usees a component of the agent far induction, the interferon can also be used afon« 

for increasing the induction activity for antigen-specific T cell. The enhancing agent for induction of the present invention 
is effectively used, for example, in esses where T cett induction activity with vaccine is insufficient, it is especially 
preferable to use interferon-!/. 

5 I60S3J The amount of the interferon in the enhancing agent for induction of the present invention is not subject to 
particular limitation, asiongas antigen-specific T ceil induction can be enhanced. The amount t - rieronis about 
10 U to about 1 x 10 s U per administration, for any of IFN-a, IFN-ji and IFN-y, in addition, the amount of the DNA 
capable of expressing the interferon is not subject to particular imitation, as long as the same level of effects is exhibited 
as those <hibit thr ^mi n the amount exemplified above. 

io [0054J The rnc . sntion and -he method of ad- 

ministe ing the enhancing agent tot induction are the same as those tot the above-mem • ned a jent foi induction of 
antigen-specific T cell. 

0055] in ' in in the t t f ^ 

limitation i i nc acie- 

ts 

< ? } administration of at least one selected from the group consisting of antigenic \n Main t < f 

from the antigenic proteins.. DNAs capable of expressing the antigenic proteins or the ant jam peptides, and 
(2 ) administration of at least one selected from the group consisting of interferons and DMAs capable of expressing 
the interferons. 

SO 

by administering a preparafk r both nsomponents a by adm n storing the both components as separate 

preparations. In the case of u the two components may be ac sr eousfy or 

mtially, either of the two components may be an niniste; . f jrehand, and 
•^ttert'n f 4 at i a i f I fudes a method comprising administering at 

t'S ie3St one selected from the group consisting of antigenic proteins, antigenic peptides dewed from the antigenic pro- 
teins. DNAs capable of expressing the antigenic proteins or the antigenic peptides: and thereafter administering at 
least one of interferons and ON j the nterferons. Inacciiton the sti sitonmay 

be immediately after, or about one day So six months after, administering the first preparation A tcr furfh< 
embodiment cor .{ tt . r tet ng at least one of Interferons and DNAs capable of expressing the rfetons t 

3® an individual who has been administered with at least one selected from the group consisting of antigenic proteins, 
antigenic peptides derived from the antigenic proteins. DMAs capable of expressing the antigenic proteins or the an- 
tigenic peptides. In this embodiment, there is encompassed an embodiment where an interferon or the like is admin- 
istered regularly to a patient who has been administered with an antigenic protein or the like. 

35 EXAMPLES 

10056} The present invention is hereinafter described by means of the foiiowing examples, without intending to limit 
the scope or spirit of the present invention thereto 

40 Example 1 

Action of Enhancing GTL induction of IFN-c in Antigenic Peptide Administration System by Using Osmotic Pump 

(0057| CTL induction was examined in a system in which an osmotic pump (Aiza, Model "1 003D") was charged with 
*> the drug and subcutaneous!;/ implanted in a mouse to release the drug over a 3-day period The following five exper- 
imental groups were set- 

Group 1: 100 pg of peptide Flu m; . 374 was administered using the osmotic pump. 
Group 2 It at 1 1 of IFN-n ass adminis t osmotic pump, 

so Group 3; 100 r J ana 1 hi f FN i ,ere dmimstered us < motic pump. 

Group 4: 100 pg of peptide t = iu 386 . 3H as mixed wifh incomplete Freund's adjuvant was administered. 
Group 5: Not treated ( ,'ith -ut dr tg a irninistrafion) 

(0058| " 6 F U366-374. which is an H-2D h r e wed from 

55 influenza virus, is Ala -Sen Asn-Glu -Sen Met-Giu-Thr-Met (SEG ID NO: 34), and the pe « a Resized by She 
Fmoc method, 

[0059] it - it (hereinafter abbreviated *!FA") was r c =1 In- 

dusSttes An emuislon was fresh • 'ore use by connect!!- a ■ ges and mixing an equal volume 
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of IFA and a < 2 ig n) 

[0060] Mouse IFN-a was pre? gthe ousece -»Ei carcinoma 

ATCC Stock Number CCL-77), previously treated wsth sodium butyr ate, with the Newcastle disease viruses (hereinafter 
abbreviated "NOV"), treating the infected ceils with theophylline to produce SFN-a and < « su ting IFN-ot 

5 using a CPG column and o I iter vas determined fay ft n method with 

inhibrtio i oi i ; CPE) by fFN-o, as an index with reference to the method described in a book i'MJ. 

Clemens et al.. edts., Lymphokm&s and Interf&rom: a practical approach, p. 6, IRL Press. Oxford, 1 987). 
[0061] For Groups 1 to i lotto pomp was subcut ■ of C57BL/G 

nouse (CI pan). For Group 4, { mi of a ad to the tai 

'■5 base of C57BL/8 mouse. For each group, three mice were used. 

[0062] After 7 days from the drug administration , the spleen was extirpated from the mice in each group and subjected 
to hemolytic treatment to prepare spienocytes. The splenoeyles were sown to 10 wells of a 24-weSS plate at S x i(P 
cells/well £1.7 ml}. Splenocyles for anttgen-preseMsng cells were prepared from non-treated mouse spleen, and pep- 
tide-pulsen d 1 i •> ^pepideFu „ and eulturing the mixture at 3?<C for 1 hour. Thereafter, ihe 
peptide f - i with an X-ray (2000 rad). The ting cells pp. 

added to the above 24-well plates sown with the mouse spienocyfes for Groups '■■ to 5 at 5 x 10 s cells/well (0 1 ml), to 
conduct re-stimulation with the peptide in vitro In the culture, there was employed a culture medium of RPM! 1640 
supplemented with 10% PCS. 10 U/mi mouse tL-2 (BECTON DICKINSON), 10 mM HEPES, 20 mM L-giutamine, 1 
mM sodium pyruvate, 1 mM MEM non-essential amino acids (GfBCO 8RL). 1% MEM vitamins (GIBCO 8RL) and 55 

so pM 2-mercaptoethanoL 

[0083] After 5 days of culture, the splenocyles were collected from the plates and subjected to the 55 Cr release 
" U • ntnatton method in accordance with the method described in T. Nishimura et al.. J. Immunol., 139, 2888 (1987) 
to determine the peptide-specific cytotoxic activity. The target ceils used for determination of the pepttde-specific cy- 
totoxic activity were EL-4 cells (derived from lymphoma, ATCC Stock Number TIB-38) labeled with 51 Cr and pulsed 

?5 with the peptide Flu ; : ;fi6 . 374 The target cells used for determination of the n ^ of c> e e -L 1 w°lls 

labeled with 51 Cr. The results are shown in Fig. 1(A) and Fig. 1{B). As shown in Fig. 1(8). the cytotoxic activity for 
peptide-nonpulsed EL-4 ceils was as low as 10% or less in att groups; in the present example, non-specific killer cells 
were not induced. Fig. 1 (A) shows the i . r optide-pufsed EL-4 cells. As shown in Fig. 1(A), no peptide- 

specific CTL was tod thepe 5 i ifN-o. was administered alone using the osmotic pump (Groups 1 and 

3® 2), as the case of "not treated" (Group 5}. When IFN-a was admires) I He by using the 

osmotic pump, however, the pepttde-specific cytotoxic activity was detected as the case of IFA administration There- 
fore, it was clarified that CTL was induced. It has been clarified from the results that IFN-a possesses the action of 
enhancing CTL induction. 

35 Example 2 

Action of Enhancing CTL Induction of IFN-cr in IFA Preparation Form 

[0064] The action of !FN-a in a system for inducing specific CTL by administering an antigenic peptide in an IFA 
48 emulsion preparation form was evaluated. 

Group 1: 100 ,ug of peptide Fk ss th 1 5 p ition form. 

Group 2: 100 pg - * pept de I : , ,- 4 and SO 5 U of IFN-a were administered so the (PA preparation form. 

Group 3: The IFA preparation form (vehicle) was administered. 

[0065} The peptide Flu 36 . 5 . t ;?4 , (FA and IFN-a used were of the same lots as those used in Example 1 An emulsion 
was freshly prepared before use by connecting two glass syringes and mixing an equal volume of the drug solution 
prepared with PBS and IFA. This emulsion in an amount of 0.1 ml was subcut weous in stored to the fail base 
of C57BL/8 mouse each 1 tier 7 *ay"? from the drug j J .11 isti • ' on splenocyles 

•W were prepared, and thereafter re-sttmuiattcn was carried out wfth the peptide in the same manner as in Example 1. 
After S days of ci toxic acttwlv was determined by the 5S Cr release method, 

[0066] The results are shown n f- g 2(A) and Fig 2(B) A* shown in Fig 2(8 the : t t 
nonpulsed EL-4 cells was as low as 10' !! g oops to the present example, non-specific killer cells were 

not inds. - j^, rote potent 

55 cytotoxic '1 t 1 f the peptide and IFN-a (Group 2) than in the 

group subjected to administration of the peptide alone (Group 1), in the IFA form. !t was clarified from the results that 

f enhancing induct t de specific CTL induction even in the IFA preparation form. 

[0067] In the agent far induction of anligenio-speciftc T cell of the present invention, since interferons such as IFN- 
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which are active ingredients, enhance the action of antigenic pepttde-specific T cett induction, the agent is usefwi 
as a vaccine purposed for inductton of antigenic peptsde-specific cellular immunity, in one embodiment the invention 
provides use of antigenic pfotesns, antigenic peptides dersved from the antigenic proteins or DNAs capable of express- 

- t ies in the manufacture of a ned jar vani for w 
specific T ceiis or enhancing She i haract n that the medicament aiso com- 

prises an interferon or a DNA capabie of expressing said interferon. 

FREE TEXT FOR SEQUENCE LISTING 

[00683 SEQ ID NO: 29 is a designed peptide based on the motif for antigenic peptide from SART- 1, to which HLA 
antigen binds. 

(0069| SEQ ID NO: 30 is a designed peptide based on the motif for antigenic peptide from SART- 1 . to which HLA 
antigen binds. 

|0O7O3 SEQ ID NO: 31 is a designed peptide based on the motif for antigenic peptide from SART-1, tc which HLA 
antigen binds 

[00713 SEQ !D NO: 32 is a designed peptide based on the motif for antigenic peptide from cyciophiiin 8, to which 
HLA antigen binds. 

[00 723 SEQ IO NO; 33 is a designed peptide based on the motif for antigenic peptide from cyciophiiin 8, to which 
HLA antigen binds. 
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SEQUENCE LISTING 
<110> Sumitomo Pharmaceuticals Co., Ltd, 
<1 20> Agent for Induction of Antigen -Specific T Cell 



<150> JP U -207687 
<151> 1993-07-22 

<I60> 34 

<21.0> 1 

<211>9 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Lys Gly Ser Giy Lys Met Lys Thr GIu 
5 

<210>2 

<211> 9 

<212>PET 

<213> Homo sapiens 

<40Q> 2 

Lys Leu Asp Glu Gin Ala Leu Leu Lys 
5 

<210> 3 

<211>9 

<212> PRT 

<213> Homo sapiens 
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<400> 3 

Val Leu Ser Gly Ser Gly Lys Ser Met 
5 

<210>4 

<2U>9 

<212>PRT 

<213> Homo sapiens 

<400> 4 

Glu Tyr Arg Gly Phe Thr Gin Asp Phe 
5 

<210>5 

<21i>9 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Ala Phe Arg Gin Leu Ser His Arg Phe 
5 

<210>6 

<2ii> n 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Lys Met Lys Thr Glu Arg Arg Met Lys Lys Leu 
5 10 

<210>7 

<2U> 10 

<212> PRT 

<2 13> Homo sapiens 
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<400> 7 

Arg Met Lys Lys Leu Asp Glu Glu Ala Leu 
5 10 

<210>8 

<211> 11 

<212>PRT 

<213> Homo sapiens 

<400> 8 

Arg Met Lys Lys Leu Asp Glu Glu Ala Leu Leu 
5 10 

<2I0>9 

<211>9 

<212>PKT 

<213> Homo sapiens 

<400> 9 

Lys Met Ser Ser Ser Asp Thr Pro Leu 



<21Q> 10 

<211>9 

<2I2>PRT 

<2i3> Homo sapiens 

<400> 10 

Leu Leu Leu Cys Gin Asn Lys Gly Leu 
5 

<210> 11 

<2ll> 10 

<212>PRT 

<2I3> Homo sapiens 
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<400> 11 

Leu Leu Leu Cys Gin Asa Lys Gly Leu Leu 
5 10 

<210> 12 

<211> 9 

<212>PRT 

<2l3> Homo sapiens 

<400> 12 

Leu Leu Glu Thr Thr Val Gin Lys Val 
5 

<210> .13 

<211>9 

<212>PRT 

<2 13> Homo sapiens 

<40G> 13 

Arg Val Lys Aia Pro Asn Lys Sei' Leu 
5 

<210> 14 

<211>9 

<212>FRT 

<2I3> Homo sapiens 

<400> 14 

Tyr Val Asp Glu Thr Gly Arg Lys Leu 
5 

<210> .15 

<2U>9 

<212> PET 

<2 13> Homo sapiens 
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<400> 15 

Ala Gin Lys Thr Pro Tyr He Val Leu 
5 

<210> 16 

<211> 9 

<212>PET 

<2 13> Homo sapiens 

<400> 16 

Lys Phe His Arg Val He Lys Asp Phe 
1 5 

<210> 17 

<211>9 

<212>PRT 

<213> Homo sapiens 

<400> 17 

Asp Phe Met lie Gin Gly Gly Asp Phe 
1 5 

<210> 18 

<211> 10 

<212>PKT 

<213> Homo sapiens 

<400> 18 

Val Tyr Asp 'IVr Asn Cys His Val Asp Leu 
5 10 

<210> 19 

<211> 10 

<212>PRT 

<213> Homo sapiens 
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<40Q> 19 

Leu Phe Glu Lys Ala Val Lys Asp Tyr lie 
5 10 

<210>20 

<211>9 

<2.12> PRT 

<213> Homo sapiens 

<400> 20 

Asa Tyr Asn Lys Ala Leu Gin Gin Leu 
5 

<210>21 

<211>9 

<212>PRT 

<213> Homo sapiens 

<400>21 

Ala Tyr He Asp Phe Glu Met Lys He 
5 

<210>22 

<211> 10 

<212>PRT 

<213> Homo sapiens 

<400> 22 

Asp Tyr Val Glu He Trp Gin Ala Tyr Leu 
5 10 

<210>23 

<211>9 

<212>PRT 

<213> Homo sapiens 
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<400> 23 

Asp Tyr Leu Arg Arg Arg Vai Asp Phe 
5 

<210>24 

<211>9 

<212>PRT 

<213> Homo sapiens 

<400> 24 

Ala Phe Thr Arg Ala Leu Glu Tyr Leu 
5 

<210> 25 

<2U> 10 

<212>PRT 

<2 1 3> Homo sapiens 

<400> 25 

Gly Phe Asp Cys Ala Asn Glu Ser Vai Leu 
5 10 

<210> 26 

<211>9 

<2I2> PRT 

<213> Homo sapiens 

<400> 26 

Glu Tyr Cys Leu Lys Phe Thr Lys Leu 
5 

<210>27 

<211>8 

<212> PRT 

<213> Homo sapiens 



17 



EP 1074 267 A1 



<400> 27 

Leu Tyr Gin Ala Val Ala Thr Tie 
5 

<210>28 
<2X1>9 
<212> PRT 

<213> Saccharomyees cerevisiae 
<400> 28 

Gin Tyr Arg Gly Phe Thr Pro Met. Phe 
5 

<210>29 

<211>9 

<21.2>PRT 

<213> Artificial Sequence 
<220> 

<22l> VARIANT 

<223> Designed peptide based on the motif for antigenic peptide from 
SART-1, to which HLA antigen binds. 

<400> 29 

Glu Tyr Arg Gly Phe Thr Gin Asp He 
5 

<230> 30 
<211>9 
<212> PRT 

<2 1E> Artificial Sequence 
<220> 

<221> VARIANT 

<223> Designed peptide based on the motif for antigenic peptide from 
SART-1, to which HLA antigen hinds. 

<400> 30 
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Glu Tyr Arg Gly Phe Thr Gin Asp Leu 
5 

<210>31 
<211>9 
<2 12> PET 

<213> Artificial Sequence 
<220> 

<221> VARIANT 

<223> Designed peptide based on the motif for antigenic peptide from 
SART-L to which HLA antigen binds. 

<400>31 

Glu Tyr Arg Gly Phe Thr Gin Asp Tip 
5 

<210> 32 
<211>9 
<212> PRT 

<213> Artificial Sequence 
<22G> 

<2 2 1> VARIANT 

<223> Designed peptide based oi\ the motif for antigenic peptide from 
cyclop hilin B, to which HLA antigen binds. 

<400> 32 

Lys Tyr His Arg Val He Lys Asp Phe 
1 5 

<210>33 
<211>9 
<212> PRT 

<2 13> Artificial Sequence 
<220> 

<22!> VARIANT 

<223> Designed peptide based on the motif for antigenic peptide from 
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cyelophilin B, to which HLA antigen binds. 

5 

<40O> 33 

Asp Tyv Met lie Gin Gly Gly Asp Phe 
1 5 

<210>34 
<211>9 
is <212>PRT 

<2I3> Influenza vims 



<400> 34 

Ala Ser Asn Glu Ser Met GIu Thr Met 
5 



CSaims 

1. Use of 

(1) af ieast one selected from the group consisting of antigenic proteins, antigenic peptides derived from the 
antigenic proteins, and DNAs capable of expressing said antic - , oteins or said antigenic peptides; and 

(2) at least one selected from the group consisting of interferons and DNAs capable of expressing said sinter- 

in the manufacture of an agent for induction of antigen-specific. T ceils. 

2. Use according to claim 1 , wherein said interferon is mterferon-a. 

3. Use according to claim 2. wherein ( t ) comprises an antigenic protein or antigenic peptide. 

4. Use according to any one of the preceding claims wherein the agent further comprises an immunopotenfcator. 

5. Use according to any one of the preceding claims, wherein the agent is in a preparation form selected from the 
group f at) ns r it- 1 iriuiswn preparations to in-oit- 
tn-water (wfoh i e >ns, mic pherepte} apatite prepare* 
Sions, solid tie rep 3tions and quid preparations. 

6. Use according to any one of the preceding claims, wherein the antigen is a tumor antigen or an antigen derived 



7. Use according to any one of the preceding claims wherein the agent is for treatment or prophylaxis of a tumor or 
a viral infectious disease. 



Use of at least one selected from the group consisting of interfetor s and OMs < -if < iog said ter 

ferons in the manufacture of an agent for enhancing the induction of an it n >j - tic T cells 
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8. Use j'"-. terferon is interferon-tx. 



to. Use of (2 f si < ' lerapeuticaiiy effective amount in ihe manufacture of a medicament for 

inducing antigen-specific T cells in an individual in need thereof, wherem ss d mil idt f > it 
with (1) as defined in any of claims 1 - 3 and 6 in a therapeutically effective amount 

11, Use of (1) as defined in arty one of claims I.SandSinatherapeut - , ft ' nth* ufacture of a 

medicament for inducing antigen-specific T ceils in art individual in need thereof, wherein said individual has been 
administered with (2) as defined trt claim 1 or 2. 



12 -of, t icj of interferons a d ONAs capaf e of exprt j 

ferons to the individual, in a therapeutically effective amount., in the manufacture of a medicament for enhancing 
the Induction oi in;i< - f» T cells in an tndi idua tfoi- 1 sen rested by r e ted ftom the 

group consistin f an * > r peptides derived from the antigenic proteins, and DNAs capable 

off u ^ sin 1 d t ntigen c peptides 

13. A product containing (1 ; as defined in any one of claims 1 ,3 and 6 and (2) as defined in claim 1 or 2 for simultaneous, 
separate or sequential use in the induction of antigen-specific T cells. 



?5 
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FIG. 1 
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»~ Group V Peptide 

a— Group 2: Peptide + IFN-a 

«- Group 3: Untreated 



FIG. 2 
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